are taken when dealing with them. However, little is known about the exposure of animal caretakers to compounds with chronic toxicity like genotoxic substances. Genotoxic chemicals may affect the DNA in several types of cells. In this way they may playa role in the induction of cancer or inheritable malformations in the offspring. The development of such effects depends on several factors among which the (extent of) exposure. For the assessment of exposure to toxic chemicals we can use methods for the measurement of chemicals in the environment and methods for the determination of chemicals in body fluids like blood and urine; the latter may demonstrate that chemicals are really absorbed.
We have studied the contamination of an animal room with genotoxic chemicals, using wipe samples for mutagenicity in a bacterial asay. On one spot we measured a clear increase in mutagenicity without knowing which chemical(s) was (were) involved. In a second study we found that after cleaning of the room the mutagenic potential had disappeared. We also treated groups of mice for longer periods with the genotoxic cytostatic drug cyclophosphamide. Gas-chromatographic analysis of wipe samples taken in the animal room and of gloves and sleeve protectors used by the caretakers demonstrated that the room was contaminated with cyclophosphamide. Urine samples of 4 caretakers working in this room were investigated for the presence of cyclophosphamide. In urine of one person O' 7,.,.g of cyclophosphamide was found. These results demonstrate that the applied methods can be used to study the occupational exposure of animal caretakers to genotoxic chemicals.
International Council for Laboratory Animal Science (ICLAS): Report on Scholarship, 1988-91 It has been the custom so far to bring all scholarship applications before the Governing Board for consideration. To reduce the time spent at Board meetings, and to enable us to give more rapid decisions to the applicants, an Awards Committee was appointed to take responsibility for the administration of the ICLAS Scholarships scheme. Its members were Professors Willi Heine, Walter Rossbach and Bruce Wilkie and Dr Marie Coates (Chairman). The business was conducted by mail. Copies of applications were circulated and a concensus of members' opinions was taken. The sum to be allocated was decided annually by the Governing Board, and was of the order of US $5000 pa. In addition to the main scholarship scheme Student Travel Grants totalling US $3000 were set aside to enable young scientists to attend the regional meetings in Nairobi, Havana and Buffalo. The money 311 was administered by the local organizers of the meetings.
The existence of the ICLAS Scholarships scheme has become widely known, judging by the large number of enquiries and applications received. The cost of course fees and living accommodation has increased considerably, but available funds have remained static. It was therefore deemed necessary by the Awards committee to adhere to the following strict principles when considering the applications: (I) We cannot provide money for travel to and from the place of study.
(2) No-one who has already held an ICLAS scholarship may apply for another. (3) Staff of commercial companies are not eligible to apply. (4) We cannot consider support for long-term study for higher degrees. (The cost is so high that any contribution we could make is insignificant). (5) Preference must be given to young scientists from member countries of ICLAS.
All who enquired were sent information about the scheme, an application form and, quite frequently, a letter advising them about their particular needs. There were 27 who failed to respond, and 22 who were not eligible for one of the reasons given above or because the studies they proposed were not appropriate to laboratory animal science. Several scholars were unable to take up their awards immediately because they could not raise the cost of their fare or other expenses. The grant is held for them for 2 years to allow time to find other funds.
BOOK REVIEWS
Replacement, Reduction and Refinement -Present Possibilities and Future Prospects Edited by CFM Hendriksen and HBWM Koeter. 1991 ISBN 0 444 81417-5. Pp. xix+288. Amsterdam: Elsevier. US$126.00. In his enlightened preface to this book, Ian Purchase makes reference to the ltragic conflict' of animal experimentation. The dilemma of whether it is right to cause distress to animals for the benefit of humankind, or whether we should forego those benefits with the inevitable human distress and suffering which would result. This is a fundamental question which should exercise the minds of all thinking individuals.
It follows, therefore, that this book should provide a basis on which to consider this tragic conflict, and to reach one's own personal conclusions. This it succeeds admirably in doing. Its authors handle complicated philosophical debate in a matter which is both digestible and comprehendible to the lay reader. It contains up-to-date information on a wide range of approaches to alternatives through application of the principles of the three Rs in almost' all fields of biomedical research. It also very effectively looks forward to the future through the eyes of experts within their own fields, and gives some realistic, and sometimes surprisingly optimistic, predictions.
It is often though that 'Alternatives' in this field refers only to the concept of replacing animals with non-animal tests. However, the three Rs include the concepts of replacing the use of higher animals by lower organisms, reducing the number of animals used, or refining the biotechniques so as to minimise the level of stress or pain endured by the animal in the experiment. Many, both in scientific and animal welfare fields, feel that this wider concept will be more fruitful in the long run in terms of animal benefit.
It is difficult to pick out one, or a few, of the 21 chapters in this book for special mention; the overall standard is high and the editors have achieved a flowing style throughout, although with so many authors whose mother tongue is not English it is inevitable that the standard of language varies.
It is pleasing that the authors address the inconsistencies of some regulatory demands for safety testing head-on, and this is, of course, reflected in the recent movement for harmonization of standards worldwide which we all hope will continue to be successful. However, we can never lose sight of Society's expectation that marketed products (whether pharmaceuticals, agrochemicals, cosmetics or whatever) will be safe in our environment. The explanation of the 'drug hunting' process in pharmaceutical research is also enlightening, and honestly assesses the areas in which alternatives can be applied. However, even within this book, there is confusion over the use of the word 'alternative' as to whether it applies to all three Rs or just Replacement. Surely science should now embrace the wider definition to demonstrate how much can be, and is being done in this endeavour.
It is refreshing to read a thoughtful approach to the role of husbandry in promoting animal welfare. This approach is continued in considering methods of preventing, relieving and assessing pain and distress, surely the fundamentals for effective refinement techniques. Special consideration is given to rodents in chronic studies -a welcome contribution since such animals are often forgotten behind the cats, dogs and primates, and yet have very real needs.
,Finally, the editors close with their own contributions which summarize both the effect of alternative methods (in the wider sense) on the use of animals in biomedical research, and perspectives for tbe future. This is a very welcome addition to the 'alternatives' library. In just under 300 pages it presents in very readable style, a summary of the latest state of knowledge as well as identifying some aims for the future. It would provide an excellent background in the subject for any individual working under the 1986 Act, though they may choose to read a libary copy rather than purchasing.
Judy MacArthur-Clark The second section is specifically concerned with the considerable problems associated with defining 'psychological well-being', although all of the book's contributors address this issue. There is general agreement that authoritative definitions are unrealistic, impracticable and probably undesirable and a number of strategies for addressing the issue are discussed. These include relying upon approaches used to assess well-being in human subjects, on the basis that a human's overt behaviour is correlated with human subjective feelings. Since clear differences exist both between primate species and between conspecifics, the functional criteria are very difficult to define. Thus, it may be possible to please some of the monkeys for some of the time but not all of the monkeys for all of the time.
Potential parameters of 'psychological well-being' are discussed in the next section. The virtues of social housing are extolled by some contributors while others warn of potential health hazards and aggression in social groupings. It is evident that conditions and social relationships have a potential impact on endocrine, nervous and immune systems which must be considered. The consensus view is that these features should not preclude social housing but need to be taken into account in the experimental design. The value of survival and reproduction data as an indicator of well-being is also discussed.
The implications of the amended US legislation from administrative veterinary viewpoints are discussed in the fourth section. It is emphasized that there is a need for a legal framework which establishes the principles and ground rules but does not stifle innovation and further investigation. The significant resource ramifications are also considered.
In the penultimate section, practical suggestions for promoting 'psychological well-being' are discussed. Approaches, including the use of telemetry to monitor physiological parameters, are described for the evaluation of various environmental enrichment strategies. The fundamental relationship between welfare and the quality of scientific investigation is discussed.
The final section deals with the desirability of fostering a more appropriate public perception of primate research, and presents a range of practical approaches which address this objective.
The fairly extensive bibliography is well organised and will serve as a valuable reference source.
The sometimes diverse views of contributors, most of whom have considerable relevant experience, reflect their range of research and welfare interests. Overall, the volume reinforces the paucity of information in this field and there is general agreement that no indices of welfare based upon sound scientific principles have yet been established, although ongoing and proposed studies are expected to make significant contributions. It is also clear that much more information is required about control patterns of behaviour and the relationship of physiological, endocrinological and immunological factors. Multidisciplinary approaches are, therefore, appropriate and good communication between workers in invasive and non-invasive research is essential.
Although primarily concerned with non-human primates, the volume will also be of interest to those who have responsibility for the maintenance of other species in captivity, as many of the issues raised and approaches recommended are of general applicability.
The book's emphasis on responses to US legislation precludes consideration of the European position, but, none the less, this must be considered as an important contribution to the expanding body of literature on primate welfare.
Leah Scott
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